The current-carrying properties ( J , J (B)) of MgB 2 tapes are structurally sensitive parameters and significantly change during the deformation and compaction of MgB 2 interlayers. The grain size, morphology, phase composition, presence and size of structural defects play an important role in this process. All these factors can undergo significant transformation under the influence of plasma shock waves. The report presents the results of the shock waves impact generated on the plasma focus installation on the critical current of MgB 2 tapes in the longitudinal and cross sections with a change of energy and the number of pulses. The conducted studies showed the possibility of increasing J on 50% in magnetic fields up to 2-3 T. This effect is due to the refinement of grains and the compaction of MgB 2 interlayers.
INTRODUCTION
Superconductivity at 39 K in МgB 2 has been discovered in 2001 and since then has caused serious interest [1] . Advantages of this compound in comparison with the known high temperature superconductors are connected with the simple hexagonal lattice in combination with the simple binary composition, relatively low cost of ingredients, lack of the problems related to the weak links on the grain boundaries, low anisotropy of the current and, the most importantly -a high current-carrying ability in external magnetic fields of 3-4 T [2] [3] [4] . All of these characteristics suggest the possibility of using this compound in sufficiently high temperature range 20-30K.
The mechanism of superconductivity in this compound is considered to be electronphonon [5] and the current-carrying capacity mainly depends on the structural-phase state (size and morphology of grains, the presence of point defects, the effective pinning centers and packing density in the superconducting layers) [6] [7] [8] [9] . All of these KnE Materials Science MIE-2017 structural factors can be transformed under the action of shock waves of plasma and as a result, the current-carrying capacity can be increased.
MATERIALS AND EXPERIMENTAL METHODS
Experiments to apply shock waves were performed on the "Plasma Focus" installation.
Shock waves in it were generated when a plasma pinch strikes at the target material containing MgB 2 tape. The maximum energy stored in the capacitor accumulator reached 4 kJ. Energy in the plasma stream striking at the target was about 100 J. The time of the action on the target was 10 −7 sec. An energy flux density on the target reached ∼ 2 x 10 9 W/cm 2 and the jet velocity of the plasma jet was ∼ 10 7 cm/s.
Studies were conducted on 14-core commercial with a Link attachment. X-ray phase analysis was performed on Ultima IV diffractometer (Rigaku). Figure 1 shows the macrostructure of the cross and longitudinal sections of the tapes.
EXPERIMENTAL RESULTS AND DISCUSSION
In the middle of the tapes the copper layer is located, then the iron layer and outside the nickel layer arevisible. The MgB 2 layers are surrounded by iron and painted black but their thickness is not uniform both in the cross and in the longitudinal sections. An identification of structural components becomes more obvious when the structural components are colored (Fig. 2) .
Comparison of the structure of МgB 2 interlayers in the initial state and after plasma impacts ( Fig.2 a-b) , reveals the following differences: firstly, in the initial sample as well in longitudinal section as in cross-section during the grinding and polishing there is a noticeable deformation of the superconducting layer. And at the same time after the plasma impacts the boundaries superconductor -metal sheath (iron) are more even than in the initial state and the density of the superconducting layers is remarkably changed too. Fig.3 shows the surface of the protective gaskets from iron, copper, titanium and aluminum after plasma impacts. It is seen that the surface of these plates after plasma impacts was experiencing a noticeable indentation but their integrity were preserving.
At the same time an influence of pressure and temperature are noticeable, thereby The microstructure of МgB 2 layers in the cross-section after the plasma impact processing is noticeably different from the microstructure of the original tape (Fig.7 a,b) .
In the original tape large blocks and cracks in the form of cross and winding cracks oriented across the superconducting layers were regularly observed. After the impact microstructure crushed several times (Fig.6b ).
An average chemical composition of the interlayers in 5 different points in the initial state and after impacts at the distance of 30 mm (the number of impacts = 5) are presented in the table 1.
Significant changes can be noted. In the original tape, content of oxygen and carbon is higher than in the tape after impacts and the content of boron and magnesium is MIE-2017 far from stoichiometric composition. After the shock-wave and temperature influence, the concentration of oxygen and carbon decreases noticeably, but the concentration of magnesium and boron increases. The composition becomes closer to the stoichiometric. These changes may cause an increase in the critical current. Dependencies of Jc (B) in perpendicular (from 2 to 8 T) and parallel (from 4 to 9 T) magnetic fields are shown in Fig. 8a 
CONCLUSIONS
1. The possibility of the critical current increasing of MgB 2 tapes up to 50% in magnetic fields of 3-4 T due to the shock-wave and thermal action of the plasma is established.
2. The increase in the critical current of the tapes can be explained by an increase in the density and hardness of the superconducting layers, grain refinement, an increase of number of effective pinning centers, and a noticeable change of the chemical composition.
